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DETAILED ACTION 

Drawings 

1 . The drawings were received on 8/4/05. These drawings are accepted. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 7-14 and 16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. In claims 7-14 and 16, it is unclear if the 
applicant intends to claim 1 branch or 4 branches of the heat exchange fluid circulation 
path. For instance in the claim it calls for a branch that is connected to the outlet of the 
evaporator that is connected to multiple sides, however this could be one branch with 
only one evaporator connected to all the sides, or it could be individual branches each 
with separate evaporators which are individually connected to one side each. It is 
therefore unclear what exactly the applicant wishes to claim. It is still unclear from the 
language of the claims exactly what the applicant is looking to provide coverage for. 
The claims could read on a single heat pipe which connects through all the radiators or 
a heat pipe which goes from an evaporator to a radiator at each side. In other words it 
could be a serial or parallel style of connection. Because of the above the claims have 
been treated as best understood. It is suggested that the applicant clearly state exactly 
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what is required in the claims, not just in the arguments which do not distinguish claims 
over the prior art. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 7,9,11,13,15-17 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by USPN 6478258 to Yee (hereinafter called 258). 

a. Re claims 7 and 1 1 , 258 discloses the use of loop heat pipes 1 1 (heat 
transfer means) connected to the internally located equipment panels 12 and to 
the externally located radiator panels 13 which may be on all the sides of the 
satellite, all as seen in column 2 at lines 15-18,31-34, and 36-59. 258 also 
discloses at least one shelf in that the equipment panels 12 are "shelves" 
because they hold the equipment that is generating heat which must be 
dissipated. 258 discloses at least one capillary pumped two phase fluid loop 
inherently because the loop heat pipes use capillary action to wick the liquid to 
the hot side and then the heat vaporizes the liquid into a gas which then flows to 
the cold side where it is condensed back into a liquid. This gas to liquid shift is a 
phase change, because the gas and liquid are each phases of the coolant or 
heat exchange fluid material. Therefore this is a two phase fluid loop. 258 
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discloses that the loop comprises at least one evaporator 14 which is located 
near the electronic heat producing equipment which is on the shelf 12, the 
evaporator inherently having an inlet and an outlet for the heat exchange fluid. 
Also 258 discloses that the evaporator is thermally connected to the equipment 
supported by the shelf in that it states that the equipment is mounted on the 
panels and the heat pipes are routed from the panels to the radiator panels, seen 
at least in column 1 at lines 29-35 and also in column 2 at lines 15-18. Also it is 
seen that the evaporator 14 is where the heat is collected and then moved to the 
condenser 15 which is where the heat is radiated off of the craft, as seen in 
column 2 at lines 36-40. Also 258 discloses that there is an evaporator which is 
coupled to a shelf with a loop running to a side with the condensers being at the 
radiator on the side of the craft as seen at least in figure 1 . Also as seen in the 
specification any of the sides may be used as radiator locations, 
b. Re claim 9, 258 discloses that the sides are North, South, 
east/west/Earth/anti-Earth faces and that they have radiator panels as seen in 
the figures and in column 2 at lines 31-33. 

a. Re claim 13, as seen in at least figures 1 and 2, there are a plurality of 
shelves for supporting equipment and a fluid loop for each shelf. 

b. Re claims 1 5-1 7, see rejection of claims 7,11, and 9 above. 

c. Re claim 20, see rejection of claims 7,1 1 and 9 above. 
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Claim Rejections - 35 USC § 103 



6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
USPN 6478258 to Yee (hereinafter called 258) in view of applicant's admission from 
pages 2 and 3 of the specification that heat pipes are known to be used in geostationary 
communication satellites with the North, South, east/west/Earth/anti-Earth faces being 
used for heat dissipation for the electronics with the heat pipes. 

d. Re claim 1 , 258 discloses the use of loop heat pipes 1 1 (heat transfer 
means) connected to the internally located equipment panels 12 and to the 
externally located radiator panels 13 which may be on all the sides of the 
satellite, all as seen in column 2 at lines 15-18,31-34, and 36-59. 258 also 
discloses at least one shelf in that the equipment panels 12 are "shelves" 
because they hold the equipment that is generating heat which must be 
dissipated. However 258 may not specifically disclose that the satellite is a 
communications satellite in a geostationary orbit, but the applicant's admission 
teaches of these known satellites. Therefore it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have applied the 
teachings of these known satellites into the device of 258 so as to allow for the 
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efficient cooling of the electronics of the satellite as taught by 258. 258 discloses 
at least one capillary pumped two phase fluid loop inherently because the loop 
heat pipes use capillary action to wick the liquid to the hot side and then the heat 
vaporizes the liquid into a gas which then flows to the cold side where it is 
condensed back into a liquid. This gas to liquid shift is a phase change, because 
the gas and liquid are each phases of the coolant or heat exchange fluid 
material. Therefore this is a two phase fluid loop. 258 discloses that the loop 
comprises at least one evaporator 14 which is located near the electronic heat 
producing equipment which is on the shelf 12, the evaporator inherently having 
an inlet and an outlet for the heat exchange fluid. Also 258 discloses that the 
evaporator is thermally connected to the equipment supported by the shelf in that 
it states that the equipment is mounted on the panels and the heat pipes are 
routed from the panels to the radiator panels, seen at least in column 1 at lines 
29-35 and also in column 2 at lines 15-18. Also it is seen that the evaporator 14 
is where the heat is collected and then moved to the condenser 15 which is 
where the heat is radiated off of the craft, as seen in column 2 at lines 36-40. 
Also 258 discloses that there is an evaporator which is coupled to a shelf with a 
loop running to a side with the condensers being at the radiator on the side of the 
craft as seen at least in figure 1 . Also as seen in the specification any of the 
sides may be used as radiator locations. 

e. Re claim 6, as seen in at least figures 1 and 2, there are a plurality of 
shelves for supporting equipment and a fluid loop for each shelf. 
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8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 258 as 
applied to claims 1 and 6 above, and further in view of USPN 4899810 to Fredley 
(hereinafter called 810). 

f. Re claim 4, 258 as modified above may not specifically disclose that there 
is an isolator at the outlet of the condenser to block uncondensed vapor, however 
810 teaches of this at least in column 3 at lines 5-13. Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made 
to have applied the teachings of isolators into the device of 258 as modified so as 
to keep vapor out of the wick and keep the system from being deprimed as 
taught by 810, while making it work more efficiently. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 258 as 
applied to claims 1 and 6 above, and further in view of USPN 5806803 to Watts 
(hereinafter called 803). 

g. Re claim 5, 258 as modified above may not specifically disclose that there 
is a shelf that is parallel to the face of the structure facing Earth, however 803 
teaches of this at least in figures 1 and 2, it can be seen that the Earth face is the 
face that is "up" in the figures and number 36 is a shelf which is parallel and 
made to carry equipment. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have applied the 
teachings of parallel shelves to the Earth face into the device of 258 as modified 
so as to use the space more efficiently and make shelves where-ever they will fit 
to pack in large amounts of electronics. This would allow for a greater load in the 
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satellite and provide a great cost savings by not having to launch as many 
satellites. Also this is an obvious matter of design choice because the applicant 
has not disclosed that a shelf parallel to the Earth face solves any stated problem 
or is for any particular purpose and it appears that the invention would perform 
equally well with the shelves in any configuration such as those of the 258 
reference. 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 258 as 
applied to claims 7,9,11,13,15-17 and 20 in the 102 rejection above. 258 does not 
specifically state that the loop has a plurality of evaporators. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
used multiple evaporators, since it has been held that mere duplication of essential 
working parts of a device involves only routine skill in the art. St. Regis Paper Co. V. 
Bemis Co., 193 USPQ 8. This would be done for the purpose of moving more heat and 
also redundancy and backup systems for assured operation of the cooling systems. 

11. Claims 10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over 258 as applied to claims 7,9,11,13,15-17 and 20 in the 102 rejection above, and 
further in view of USPN 4899810 to Fredley (hereinafter called 810). 

h. Re claims 10 and 18, 258 as modified above may not specifically disclose 
that there is an isolator at the outlet of the condenser to block uncondensed 
vapor, however 810 teaches of this at least in column 3 at lines 5-13. Therefore 
it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have applied the teachings of isolators into the device of 
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258 as modified so as to keep vapor out of the wick and keep the system from 
being deprimed as taught by 810, while making it work more efficiently. 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 258 as 
applied to claims 7,9,11,13,15-17 and 20 in the 102 rejection above, and further in view 
of USPN 5806803 to Watts (hereinafter called 803). 

13. Re claim 12, 258 as modified above may not specifically disclose that there is a 
shelf that is parallel to the face of the structure facing Earth, however 803 teaches of 
this at least in figures 1 and 2, it can be seen that the Earth face is the face that is "up" 
in the figures and number 36 is a shelf which is parallel and made to carry equipment. 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have applied the teachings of parallel shelves to the Earth face 
into the device of 258 as modified so as to use the space more efficiently and make 
shelves where-ever they will fit to pack in large amounts of electronics. This would 
allow for a greater load in the satellite and provide a great cost savings by not having to 
launch as many satellites. Also this is an obvious matter of design choice because the 
applicant has not disclosed that a shelf parallel to the Earth face solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well with the shelves in any configuration such as those of the 258 reference. 

14. Claims 14 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over 258 as applied to claims 7,9,11,13,15-17 and 20 in the 102 rejection above, and 
further in view of applicant's admission from pages 2 and 3 of the specification that heat 
pipes are known to be used in geostationary communication satellites with the North, 
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South, east/west/Earth/anti-Earth faces being used for heat dissipation for the 
electronics with the heat pipes. 

Response to Arguments 

15. Applicant's arguments filed 8/4/05 have been fully considered but they are not 
persuasive. 

c. Re applicant's argument that the reference Yee fails to teach of multiple 
fluid branches. The examiner maintains that this is clearly seen in that the 
reference shows a branch going from evaporators on shelves to condensers on 
sides. The spec also discloses this in column 1 at lines 54-57, column 2 at lines 
31-33, 36-39 and lines 56-59. 

d. Re applicant's argument with respect to the rejection of claims 1-3 and 6, 
that the art does not disclose "multiple branches routed to various radiator 
panels, with each branch having a condenser and each branch connected to the 
same evaporator or evaporators as claimed". The examiner maintains that in 
column 1 at lines 54-57, column 2 at lines 31-33, 36-39 and lines 56-59, and 
more specifically in the last cited section of lines 56-59 this is clearly stated. 

e. Since all of the applicant's arguments hinge on those with respect to the 
first set of claims and specifically claim 1 , the examiner has pointed out the 
deficiency of all of the applicant's arguments in this response. 

f. It is also noted that the applicant has not argued the examiner's use of the 
applicant's admission of prior art and therefore the examiner takes this as the 
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applicant's agreement that "heat pipes are known to be used in geostationary 
communication satellites with the North, South, east/west/Earth/anti-Earth faces 
being used for heat dissipation for the electronics with the heat pipes". Also the 
examiner notes that the applicant must also agree with the examiner's 
combinations since the validity of these were not called into question. 

Conclusion 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy D. Collins whose telephone number is 571-272- 
6886. The examiner can normally be reached on M-F, 7:00-3:00, with every other Fri. 
off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter M. Poon can be reached on 571-272-6891. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Patent Examiner 
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Technology Center 3600 



